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Greatest Offer 

EVER PUBLISHED! 

FIEE BUILDING MOUSE AMO BARN PLAN 



The Chi cage* Hnujie Wrecking Co, Is the meet wonderful 
Institution in the world. We offer yon an opportunity to makv an 
flnormons saving in the pu retinae of building ouiterlnl and supplies 
of every Kind- Head oar new 1009 offer care fatly. It Is something 
that every man with an Immediate or prospective building Idea must 
rare fully consider. We say that, quality oonstde red, we can under- 
sell any concern in existence on any lumber or bonding material 
needed for construe don of any house or building. 



Feet 




Buys all the Malarial to 
Build This House I 



of New Lumber at 




Wrecking Prices! 



We porch used direct from the Mills, at Ta firms Fo rced Sates, 
thousands of carloads of high-grade, flrefc-oJaaa, brand new Lumber. 
We bought it at sacrifice prices and we are offering it for sate at a 
rcRStmabie margin of profit. This is an opportunity of a lifetime to 
buy the vary bsff Lumber manufactured at prices less Glum the 
dealer or Jobber can ordinarily buy It for. 

A# to quality,, rest assured nothing better Is nmnufactnred. 
Don't listen lo what unscrupulous dealers may tell you. Our ma- 
terial 1s guaranteed to be clean, new. frmh lumber— not wrecked 
material In any sense of the word — JusE as g<n ul its you can buy any- 
where and i t is cold under apoeftive. binding jfuanwlw that protects 
you atwoluhly. 

Wo don’t ask for money in advance. Yon can buy ft 
without hem] dJog one cent of nioncy with your ordor, All wa require 
is a guarantee as Id your responsibility, Money refunded Lf 
material la contrary to our representation, wo bare a 
capital atocli and surplus of over 11,000,000-00. We refer yea to any 
bank or banker anywhere. Or you can write direct to the Great 
Stock Yards Bank, The Drover* Deposit National Bank of Chicago. 




This li nu -»sc1 i hi..t,«r»ph of iHir winj(l*<rlii] gfi AO Hicma. 
Thpt tefflBi vrt wdl fLimlih jcu nil th<- Lumber and Build 
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Flip,!,'' whteh (fiTth 'if lu i Id itowJnu n^rtlj which umtir 
U fijriiiiti'-J. Mention Design ,r J F6. r * Thi 
rairnf oUier 'lcii|(ua fchuwq in g«r srand. 
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NOTE THE PRICES t 



RedCeiar ShjngletiS3.00 
White Pine Vth 

No, 1 -32-In,. 1,73 

Roof Sheathing f -1.50 

2i6 12 ft 15.3G 

4-In. White Pine 

Lap Siding... (6.30 
4*in, Flooring.. 16-00 
Pt, Sh'th'gL th 
Fencing, fr-In-- tfi-00 

2*6-22 ft 19,00 

Ceiling, 14.30 

2*8-18 ft..,.,. IQ,W> 
Drop Siding.. . * 16-00 

2r1Q— 12 ft 18,00 

2*12—20 ft-,... 19.50 
Barn Boards... 19.50 
Cl'r Si S.FloVg 30.00 
YeTw P'pr Sid. 13.00 

Ffic-i'S urn-. |wr thi -u aari-.S r In 
CArlmit shipments cmEy, F , □. 
B- (Thtcng-U, f. . r 30 djij-J nn.lf . 
All mint i&L partuktil licw. 



Send Urn Your Lumber Bill 



fmr Our Eetimatef 



f Wo urge you to send tis ynur carpenter's bill fur our Estimate. 
Have him make up a Hat; of every single item you will noed and send 
itroua. We guarantee to go over It carefully and itemize It fully 
and to send you a clear concise statement of Just what wo will furnish 
and the prices will be so low as to eterure your order. You can in- 
clude to your list of material everything needed; that m#ana even 
plumbing and heating note rial, furniture, ruga, etc. 



FREIGHT PREPAID OFFER 



We make our quotations Freight Prepaid. That tueana de llvered 
free of ad charges to your railroad shipping point- No trouble with 
the Kail road Companies fnr you, W 0 aaiMiine every po^Lldo 
rlmh, Wc guarantee safe, Hound and prompt delivery and if any 
mote rial reaches desH nation rlnmaged. wo make good at once and 
assume hU your claims lightest the Railroad Cu. 



MOTE THE PRICES f 



Barn Sa*shi.,,. , 

Storm Sash 
Stall Sash .... 

Hat Bed Savh . . 
Windows ■ „ 

Panel Doors 
Window Frair "s 
Door Frames.. 

Base Angles ■ . ■ 
Corner Blocks,. 

Base Blocks.,., 

Stair Rails ...... 

Porch Balusters 
Porch Rail-,.,., 
Cottage Wind's. 

Porch Columns. 
Blinds 

Porch Brackets 
hTdw'd Mantels 

T Primps um aishjurt fa qnlck 
a i^Ttrt n M 1 , atnl nil ln.nl> n a | 
pun nh Ikti-e.j hnhct nnW, <tacnt- 
ftnl rntda uni! qunSity, 



£ 0.36 
.70 
. .21 
1.33 
.30 
.80 
* 1,23 
30 
*02 
,02 
JOSH 
.07 
,05 
.03 
3.52 
.63 
,66 
,06 
5.00 
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instruction IN ARTIFICER school, u, s. navv 

There is a demand in the Navy for shilled men of nearly every trade, but particu- 
larly Machinists, Electricians, Coppersmiths, Seamen, Firemen, Cooks, Stewards, Nurses, 
Stenographers and Typewriters* 

V oung men of good health and character may enlist if they have not completed their 
trade* Classes of instruction are maintained for the Seaman Branch, Electiicians, the 
Hospital Corps* Clerical Branch, Cooks, Bakers, Stewards and Artificers, In addition, 
there are Classes for the higher technical instruction of men who have served one enlist- 
ment creditably in the Seaman Branch, or the Engine Room. 

Men are advanced as they become proficient, and their pay is increased. 

This is an opportunity which every young American should consider. Recruiting 
Offices located in all large cities; temporary offices frequently opened in smaller cities. 

Send for full particulars and illustrated Booklet, to 

BUREAU OF NAVIGATION 

...DESK 69... 

Navy Department Washington , D. G. 

_ . .. II mill III If milt in i ii ii min i in i ii in in hi 



The Navy Needs Young 

Mechanics 





Price, S3S.OO 



Everyone knows that to buy a com- 
plete set of tools, or any tools for any work, 
and be sure of satisfaction, all you have to 
do is to ask for Keen Kutter J I ools. 

To save the trouble of collecting a use- 
ful set, and to provide a place sufficiently 
good for the proper care of fine 
Keen Kutter Tool Cabinets have 
designed* Small and large assortments, 
but every tool a Keen Kutter, every tool 
guaranteed. 

The only tool cabinets made containing 
a set of guaranteed tools under one name 
and trade-mark. 

Cabinets are beautifully finished — fitted 
with racks and hooks for every tool* 
Drawers are supplied with numberless 
accessories, such as screws, nails, wire, 
glue, clamps, sand paper, etc* 

Keen Kutter Tool Cabinets are made in dif- 
ferent sizes and range in price from $8*50 to 
25*00* according to the assortment of tools* 

If not at your dealer^, write us* 

SIMMONS HARDWARE COMPANY (Knc.% 

St, Louis and New York, U. S. A. 
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H. H. WINDSOR, Editor 

Copyrighted, igoS, by H. (I, Windsor. 



225 Washington St., CHICAGO, U.S*A* 

Exchange Editor* are at liberty to quote from these pares b v riving 
the tf.4||a| credit. 



CONTENTS FOR JANUARY, 1909 



The New Fighting-Top for United States 

Battleships 

An Automobile for Children 

A Typewriter Worked by Wireless Tele* 

graphy . 

Talking Postal Cards, ,, 

An Electric Trap for Moths...... — 

Suez Canal Grows More Prosperous. 

The Interior of a French Submarine .. . . . , 



Shrapnel Grenades Fired from Ordinary 

R I e.S. . .. t-i-T- u . : l.,r S. .+. I.LJ-I. 

An Artificial Ice rUbat 



Making Baskets Out of Chips. 
Breakfast; Made Easy . 



36 

M 



Collapsible steel Forms for Concrete Shafts,. 37 
A Photogra phical C aricature ... . . . , ,..■*■ ..... . 27 

A Spoon with Two Bowls . aa 

Why Apples Sh rink in Storage 3 a 

Barre ls Ma ffe of Pressed St eel. 3fl 

Picnicking on. Rafts., , 3$ 



Photo graph by Light from a Steel Plant.,,. 
Ornamental waste Paper Boxes for Parks .... 
DIhTng In a Sewer. 



39 

40 

40 

41 



Self-Propelled Lowering Machine... 




7 


PasteurTxThg VTTk for Tenement Sables. ...... 


41 


A Wonderful Bamboo Organ 


t , , , 


a 


Huge Arch of Swiss Railroad Bridge, 


43 


Railroads to Fight Forest Fires.., .7., 


, , , , 


3 


Waking a Tlqht-Rope on Stilts....... 


M 


Large English Automobile Fire Cars,,... 




9 


An Eagle and a Horse in Flowers. ........... 


44 


The Parisian Dogs' Hairdresser 


V » I 1 


9 


Unusual Tunnel Work,* *,**,.. 


44 


Electric Cars as .Carnival Floats . - _* 




.10 


Rubber Yield per Acre 


44 


A Telephone that Records,. 




1C 


Operating on a "Lioness 


45 


The Australian Boomerang + . 


+ a f B 


11 


Swimming the English Channel..,, 


4o 


A Hat 14 Ft. in Circumference * . 




J 2 


Relics of the Past 


46 


A New Life-Saving Device. 




12 


Orange Train of 46 cars. 


46 


Harvesting Beets with a Steam Plow,.,, 


n- ■ S i 


T2 


An Observation -Car Type of Caboose, 


47 


Horseshoes for Use on Peat Landis 




13 


Election Returns on Railroad Train a,.. ........ 


47 


An Elevator for Stacking Lumber 




13 


Tin Gan Clubs to Grow Forests. . 




A Drainage and - Power ~£a ha (“"Proposed 


for 




Jumping the Gap Resulted in Death , 


43 


Bu H aid ^ 




13 


Sows that Melt their Way Through Steel,.-, 


48 


A TO-DO- Hp, Electric Locomotive 




14 


Phonographs to Record Dying Statements,.* 


43 


Army Automobile for Transporting Meat. 


V ri i ■ 


TP 


This Dev ce Makes Touch Meat Tender. ..... 


49 


Phonograph tq Aid Tuberculosis Fight. . 




14 






indirect Lighting,,..,, 




15 


A High Stack Erected In One piece 


43 


A Remarkable and Popular German plow 




16 


The Cost of Speed at Sea,,*, *,,.,,**,, 


49 


Pumping Water in Palestine 




16 


Minimizing the Danger in Powder Plants.,.., 


So 


Japan's Greatest Passenger Ship.,,. 


, 7 "T7 


A Wisconsin MilkmntVs Equipment,..,,...,. 


51 


Aft EnfiNsh Electric Oven 


i i ■ r 


"77 


Wreck of a Locomotive,,...,, 


_Sl£ 


The Dukhobor Colony in Canada 777 


■ ■# + # 


ie 


Making Model Mechanics Out of Bad Boys..*, 


53 


A Remarkable Tik- Roof, - - 




J.Q 


A Remarkable Submarine-Carrying Vessel,. - 


52 


Utilizing Ears for Carrying Purposes,.... 




20 


An Oil Tank Ffrc 




A Japanese Gateway. 




‘20 


Sluicing an Irrigation Ditch by Aid of a, Plow 


53 


The Apparatus which Produces electric Sleep 21 


XrTUp ^^IJaTe^ ATiTmal Hospital 1 * . 


‘54 


Billions or Dollars Lost in Forest Fires, , , 


i * 4 ^ 


Z2 


LTFUrm Device on Ancient Castle, . . .......... 


bb 



Co rk Cultivation in Spain 



23 



Ex terminating Rats in Japan***..,.,, 
English Ordnance Works, ■ ■,*■■_.■■■*,. .. . 
Photographi ng the Progress of the Moon 



togs 

T he New Campani le In Venice 

Watches Worn as HTnqs 

A Obcklng Cbuch 



24 

25 
7726 



25 

25 

27 

27 

27 

2B 



New Invention for Garages. 777777777777777 

New Compass of Great Value . .. A 

Celebrating Bridge Construction. 

A Rabid C hangs Devic e . . * , , T , gj 

Orte Drawback of the Self-Contained Motor 
Car 

29 
13.0 
3D 

31 



Result of a $ t e a m ain p Collision 77777177777777 

Collecting Letters by Magnetism. 

An Automatic Package-Tying Machine 

An Electric Crane for Handling Logs. **,..,,, 

Acetylene Lighthouses and Buoys 

Stall -Like Sleeping Quarters for Tuberculosis 



p.a.tieMs^.. 



f 1 H t l.i . ■ _*_+Ji J 1 B-f 



56 

55 

56 

57 
53 

53 



Compressed Air for Aeronants 
A ti't a m ob Ties " Tri C u rfdii s Pl ace t 
W-QQderiTBgar aa. a.Bc e Hive 
The Navy Electrical School at Mare island 



Playing Apparatus for School Grounds.. 


32 


SrTdge Over the North" Sea -Baltic Canal. 


, ... 32 


Dll Well Burns Two Months.. ; 


33 


A Couch -Bad for French Railroad Cars.. 
Eye-Glasses Fitted with Mirrors .. 


34 


The Concrete Boat . * * . , * ., , , . . . . . 34 


The Superior Duluth Bridge* . 


35 


The PlanO'Harp 


35 



Concrete Stadium * . 60 

Ball oon Ascends with Auto aa Basket. . . 60 

A Portab l e Motor Waterworks, - 60 

A Remark able Autorrra ti e M usician . . . ---61 

Walking 100,000 Miles . *. ••-*** 61 

How to Make a Combination Billiard Table 

and Davenport .*,.....„..***■ ........ &5B 

Marvelous Machine Makes Sewing Machines 
Qu ickl y ...... - ■ ■ 64 

A n _E hrctrk Light F Ire Alarm System ..-- - ■ ■ , g4 
The Florist as a Maker of Clock Cases.. ■■■■■ 63 
Convenient for T ranspfanting Plants^ 65 

A Mechanical ^boe PoTHTieL, - 7. 77777 es 

Transporting Camels over Land and Water,, 65 



lotoi 



A Game of Human Ninepins. , 



A Lifeboat for Submarines 



Repairing a Dredge 
Too Much Shooting Ruined Fire Alarm Sya j 
t*m_ 



_ r_ i— 1. 1 i i I t f.H 



_ t_ ±_ -E JL_±_JL, 



M 



65 

66 
BS 

Safety Gas Cock . . 67 

New jSyatem of Fireproof Floor Construction, 67 
T he Parachute Arrow.. -*-■ - 6/ 



fConfinurd on Page ft,) 



Issued Monthly 



SUBSCRIPTION: 



Single Copy 10 Cents 



In United Stales, and Its pofSfrSSlOflS, and Mexico, per year, postpaid - $1.00 

To Canada and alt countries In the: Postal Union, per year, postpaid - 1,50 

All subscriptions are discontinued at expiration-, Please examine the date printed on your wrapper, 

Eastern Advertising Office : : Jib Nassau St,, New York 

Entered B*8oconJ Claaa Matter Sftpt. 15, 1.9D3. »f t-lio Pnstoftkp at dhicaco, IHinols, uader Art of Match SitL 1670 

Published tnanthlj by POPULAR MECHANICS OQ. 

The attention of prospective advertisers is called to the policy of this magazine in accord- 
ance with which the publisher waives all claim for payment of any advertisement appearing in 
any Issue where the number of copies actually printed and circulated is leas than the number 
printed on the front cover page. 



CONTENTS - Continued 




America Must Have Airships,..,,.., 



Why ..... _ 

Railroad Track and Ties Left Hanging Over 



Some Th Frigs to Know About Ml rrors ......... 80 

Method^of Lowe ring a Larne Tank In a Hole 81 
E tching Crystals on Class, ... 81 



a Ravine 89 

A Moon-Dial Clock.. +»..*+ 89 

Combined Knife and Fork for One-Armed 

People , > ^ . . . . . . v . . .... . r t , , 69 

Steel Substructure for Lighthouses, 68 

Making Pti re Waty bn the Chilean Desert , . 70 
French Canadian Sreati Oven , ?o 



Repa iring a Cracke d Water Jacket 
7 F 



T pel for Filing i nside of Tanks. . "J 



£ to p p i n g a Motor f ro iri a D i sta n c e 



Hiiw to_ Ke|jp Floors from S queaking , , , , . 



forlthe Ends of Cables 



vise Attachment for the Buggy Shop 



How-to Polish a CrankshafT Bearing. 



Horizontal Engine with Vertical shaft.... 


. . , 95 


Jointing Tool 


for Saw*. . 




84 


Transporting Elephants in India,,-. 


as 


Gauge Glass 


Packing 




84 



An Anchor for Subma rine Vessels. 



m 



A Handy Screwdriver.. 



* y 

Quickly Made Pipe Repairs. , , , . 



SHOP NOTES. 

Quickly Made Gate 

Truck Made from an Old Lawn Mower 
Handles for a Water Barrel ....... 



H ow to Make "a Carbureter 



71 

Z1 

71 



How t n Make a Rasp 

One Tel ephone Used on S ever al~Flodr s 

Drain ing G as Engine 'Exhaus t- 

Setting Telephone Poles "Tn Soft Grdu 



Repairing 


l an Automobile Lamp 


Bracket . . . 


... 72 


How to t 


Sraw a Tig lit Key 







Setting 
Removl 



rii terl or Clothe aZLI n el 



l ep hone Poles in SofT 
Entire Contents from 



nd . . . . 

Barrel. , 



HOW to Make a Pile Driver Punt. 



73 



Overcool Ing Automobile Engines [n_W Inter. 
Bo m ft- M aoe Crosshead Pump . . . .7 . . . . . 



SI 

81 

B2 



m 



83 



S3 



84 



84 



85 



88 



M 



86 

17 



87 



87 

87 



;83 



88 

£8 



H omt- Made W he el 4atk . . ■ . , ■■■ »., 74 

Plating Over Scratches Or Cracks 74 

A Concrete Barn . + 75 



75 



A Para 1 1 eJ Bench Vtee. , . . 

A Step Ladder Kink. 76 

Removing Scale in Flues with Steam 76 

Making a Steel Blue Color Over Nickel 76 

Handy Way to Open Crown Corked Bottles,. 77 
Red Lights Seen Farther than Green ..... 77 



AMATEUR MECHANICS. 

Revolving a Wheel with Boat Sails 89 

A Floating Electro- Magnet, .... r , - . . ■ 89 

HpoolCli Made Air Thermometer IB 

Home-Made Battery Voltmeter.., 90 



igh _ _ _ 

H omenMade_Be It Hook Former .. 777 77 . . . 7 7 

How to Make„a Concrete Aquarium . 77 
Using Manufactured or Natural Gas Tn Gaso- 
line E ngin es ................... 78 



How to Make a Folding Canvas Cot. 91 

How to Make a Small Geis&ler Tube. 91 

How to Make a Take-Down Background 
Frame 93 



A Tool for Grinding Centers. , 
Concrete Benches for Greenhouses 



79 

79 



Attaching Runners to a Bicycle for Winter 

LLbe_.^_ 94 



Preparing tee Surface for Skating. 



Inexpensive Home-Made Power Hack*Saw, 



79 

80 



A Paper that Makes Green Prints , . . ... ...... 9 4 

Copies Made from Wax Molds by Electro* 
Deposition 94 



A School 



itself 



rylng you tmn 

the hindninrutil principle* rit ulcctr icily on ttireju^h the 



Thrtfi are XX chapters In nil. XIX nrr 



varlivua braoulien m a poiut where the careful bIuiI?I 4 
cornpretirpdi the complete defiling, care and opvratiull nJ a dynamo or motor, 
a ort 1 chapter on eiertrlc autonn hlles T Ejuilinlng tlieLr construction, care 
operntion, and all afr mu storage batteries and h^w to bundle them. Each subject 
to carefully written and to the point. After a student studies a subject, he is 

a neatlcmeu on that subject in such a number hs to brlhg dourly to Tils mind 
ie pcihitn bi; needs to know regarding same. A DICTIOSAHV in bach of book 
will enable him to laarn the meaning of any electrical word, term or phrase 
used In iti s bonk, as well as bubdredu of others iu common use. All required 
tables heccaaary In tho study are In It, 

TABLE OF SUBJECTS ! 



pflACTlCAl- 

ELECTRICITY 

If 

mvswi® rnuwwf 



Cfc-r 1 '- 

I -firing. 

FT— Electric Uatterfea* Electro 
11 1 — MaucbctLsTii , (Plating, 

IV- The Magnetic Circuit. 

V -Magnetic Traction, 

V I— M agii rtlc Leakage . 

VII— Energy in Electric Circuit. 
VIII — C -dentation of sjy r c wf Wire for 
Magnetizing Culls. 

IX — Calculation of EMF's in Elec- 
tric Mac hi mu. 

X— Counter EMF. 

XI -Hy^reslsard Eddy Currents, 



Xl II- Sparking. 

XIV* winding of Dynamos and 
MuUjl e, 

XV— Pro per Method of Connect- 
ing Uyuauii-s and Motors— 
Self hjteJtai Ion. 

XVI— Diseases of tj> narcos and 
Motors, their symptoms 
mod to Cure Them 
XV|I— Arc and IncaDdco. Ijamps- 
XV 1 It — M etuiu r log Inst ninrumte, 
XIX— Alternating Current. 

XX - Anti itnobl lea. 

giving a bri«f mbamuf of all 






XIl—Annature fteai'Hon. 

A filcH^pSTT of ot*p I'.iH.i EljK'triqjii WcuiLi, l«rDi> anU Fhrnjoij 
which d.i-t in cuinniem use. 

$1.00 FEU COPT— FOURTH EDITlOV— S0.POO COPIES SOLD 

Th* vrf. miVi) r»f^TiJlng nmtiop If book 1v Tint Tinfi^fjKtnTr neon CK*niltmiiini Iv AN UMlltfUAl, bNE Ln oonnertiem with thi^ lal* of a lifot 
But w« tin Vtg> no f<i*r of iti reiarn- Your dwrlii&n will I* wh&t IbmiiKn-dift of alh#ni luvo Ik^ki. Money Would »0l «Lniy i( if It could not bo dupliuiodr 
Vi'o eonldi |s>rLnt Icitlit'Minaft.LB by e.1l« huudreda. It I» Vwfft to order and be four own JxuIkc of iti tnorlti 

CLEVELAND ARMATURE. WORKS, Cleveland, Ohio. 



T -Hi -■Crit*.’.,"'' f'UM. 

aMCa,U4 h H N a Sir Lit BEPat* '■OREJ 






PRACTICAL 

ARITHMETIC 

SelF Taught 



ARITHMETIC 



SELF 

TAUGHT 



Plain, easily npderttbad 
volume for ALL who have 



not had the opportunity of 
learn! n g this subject 

tliorancrhir- °r trim hare ?ot 



lorgotten what 
j. It pyj wires m> 



they once learned, pages, 
teacher. Send tiflc. i^tsiups accepted) for 
this groat book ln cloth. 

Kdltton do Line, fl.OO 
GEO. A m ZELLER HOOK CD. 

4*78 Belle Pl*ne» £t Louis, Mo. EftL 1870 



ft ■« CENTS trial wfc»* 
ft Ik In this Illustrated 
ft S ft Diiliiii 1 weekly all 
■ MP the ini portan I news 
of the tj'otM isflaml clear 




i T fairly and briefly, fir Hia* readers, Many special fpft- 
111 res Of great I n te rwprt* It I* -S « cert, r^lal d r, *di erl al * ■ In g 
—the nmi^r foribe hnms 61 1 enr; t j Ire* place pf lo§4 
yaperfl. Try UJ.3 week* for 15o. E^*lhfirtCl*f» W&»h-t D. C- 



INVENT10NS — How to Protect, Sell and Buy Them 

hr F. B Wrinht, Prle* JSe poatpiiil 

nnnr-T mi uren .ivrrs iLriovc rn-"tei’ - _ rnirAfiti 



“DRAKE’S NEW PRACTICAL BOOKS JUST ISSUED” 

Every year the house of DRAKE issues several strictly up*tc»-datc practical hooks for all classes of mechanics. 
For the last ten years their books have been accepted and endorsed by both mechanic and the technical press as 
being the only standard practical hornks published. Your money always cheerfully refunded if books arc not 
exactly afi represented. " :: " THE FOLLOWING BOOKS HAVE JUST BEEN ISSUED, WE ADVISE ANYONE 
INTERESTED WHO WISHES TO KEEP ABREAST UF THE TIMES TO ORDER THEM AT ONCE. 



TO BECOME A SUCCESSFUL MOTGRMAN 

By Sidney Aylmer-Small, M, A, 1. E* E, 

Full Leather Limp, .112 Pages, 2? 0 Illustrations 
and 7 Folding Plates, Price, It. SO 

Ttiti Uxik rontaru* regard! n( 

II 3 * ELttdhiiip (Elf SI i'li >r i", System! uf CutilrvU Trolley I" "l 
Thiol EtaLI Line*. Itollma ^tock, Air CMni'^ «• r=, 
Mu I Li 5 Li' II nil Cuntru], Aul'-iim.ln' Air tiraL-C. tho Air 
Compf'esinf, FLHUie Pump UoTerncir, J8 *jei Hen-r- 
v^>ira, Safely VaLva. SlidrVili*. FtHl-Talii, Coutr 1 
i’ips, M"t ii njjiBi ii Kralm Vali u. II rv k e L'i|Hf, T i ■ f I >,» 
rtf, Am* ill i hit Rt^miii, Urate Cy tinder, Unri, 
Liauei-al UpmaihuLv Hauers] KnJci, ItahutU u, 1 rain 
Kiiteii, iitahJard Tine time T^tlr*. Signal Rulra, 
t Signal*. AudiliT- hiiiJiiLn. Bell C»nl 

Trs'ii Signals. t 1 ** !>t J-i*. . nJ e CJ**ei fltmtinti o# Trains, 
M j "rcnient lit Tr*i( 5 » F k»ta* fur H jacetneut by Tin in 
O/iJcrh rutnii cl TrUiii Oirter*,, FiiLiniilti, 
dkIs, SuunR-pEnTti MshaIii, l uHeUn Ctdwi s Train E-jp- 
|ml.-|j-nn* r CoHlIlI lLu -1 and Motor man, Mart ora, tiaui- 
Inntio-ii ^Uoa E Jons an Air Kro-S os. 
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VALSCHAFRT VAlVE GEAR BREAKDOWNS AND 
HOW TO ADJUST THEM By Calvin F. Swingle, M, E. 



!2mo. Clot lit 218 Pages. Fully Illustrated 



Price. $1.00 




A binelM iud at tho Rama tNi Bcmrafa wd retl- 
a I da of useful fernm ledge cuitcernLlDf 

the- Vtal-.'hjMi-'t Valve (ittr In Ll> •npllcMlun to 

fisodurn A i:laar and |lajitL e* plan all. m 

uf Ik* |irlueipl«ii involved In Itia dvriRn uf a *k1t« 
mechml'iin, which Ivi n*A unlj rnma hi *laj, lim la 
destined I it tuak* to #n lira ] y iu p« raiHtai be -n 

Lnkj si a mum of «lermi dktribulLnn tor locomo- 
tive*. This brin It pives reliable data and in it ruction* 
for guide are in th* design, and adjustment of the 
WslwhuMt Valvp Oeusr, Lurrut hint*. and lUfffmtLnni 
to |h? fi.||mv«l in cane of Imhik dnwni or arciitrati Lo 
the Rear. Al» indrucLimsi regarding 11* oifrj day 
QJlffJLtffll- 




DIE A. B. C. OF THE STEEL SQUARE AND ITS PRACTICAL USES 
By FRED T. HOUUSON Kimu. Cloth, 50 Cents. Fully Illustrated 

In inifoduc Ene ITlU short iciici cf Steel Squire Problimi and Solulioni Id American Woodworker* and 
MccJiantcs.it is doaired lo be undo T9 food that litis little work: La not intended in any nay to diifiace the 
larger works on the su bjrc t which were publlihed dome years ago, 

Thb little book coat am? n number of real practical examples, cramples the workman will find rueful, 
and such a& will prove of Ecrv'ce lo him Ln hU regular dftUy routine of tabor, 

The present book ia up to date, the Eatesl matter in conneetEon with the Steel Square and It* Uaaa “ 
having beta etui si d tied directly in connecton with Wand railing and StaaibmLdLne. apjnctiiinx never attempted 
in any book wiiilen on the subject before. 



We fully guarantee every book ordered from our catalogue, which la now ready, *ent free io any address for 
the asking. All books listed or advertised by us are sen i,all charge* prepaid, to any address in the world. Book* 
&3ii[i |h-lI into Canada are entered I rep of duty on account of Ihcir being of a technical or educational nature. 



FRLDCRICK J . DRAKE & COMPANY, Largenl pubitiherl of self -educational books for mechanics in tbe world. 
Catalogue Sent Free Fisher Ltulfdlng, Chicago, U. S. A, Catalogue Sent Free 




Why Not Ride? 

This handsome $500.00 Auto- 
mobile is yours providing you 
are willing to do a little hustling! 

You will agree with us that our J 
proposition is liberality itself. We 
have not space enough to tell 
you all about it here. 

SEND TEN CENTS in stamps at once with this coupon 
and we will send you a copy of the National Builder (regular 
price twenty cents per copy ) t and full information about 



The Kiblinger Car 

Manufact tired by W, R, Kiblingcr Cd. 



the Automobile. Address 



Tbe 

NilJoml 
ton hid r, 
360 Dearborn 

St* Cbiciti* 

HuFtwith taw wta. 
flans* ieud nta recent 



The National Builder 

360 Dearborn St., Chicago, III. A 



copy "f lh" M»tinnn.| Etu i Mar 

amt full! VArticulimri * t jdqf 
AutoiLiobile olter. 



p kill. 



Stvpct AUdrcs* 



Town............. ...BUIe 



Dlitat-Ajt 1 f *• ms # *jra vi IPjftm/frlr 1 I f jV/i k A M 




Shop Notes for 1909 

VOL. V 

224 Pages, 461 Illustrations 

Containing matter entirely different from 
volumes I, II, III and IV and comprising 
plainly written, labor-saving “kinks" and 
mechanical information for practical men. 
Complete your set by adding the new volume to it. Price 50c of all 
newsdealers, or sent postpaid upon receipt of price by the publishers: 

POPULAR MECHANICS COMPANY 

225 Washington Street, CHICAGO 



Shop Notes Sets, 5 Volumes, $2.50 

The Five Volumes Contain 1092 Pages, and 2517 Illustrations 

These books are a perfect gold mine of information for every one interested 
in mechanics, or who uses tools for pleasure or as an occupation* Of equal 
value and help to the professional mechanic and the amateur* 

This set comes in a handsome black case, and is acknowledged to be an 
unequaled value among works of its character* 

Vol. I. Shop Notes for 1905 

200 pages; 3S5 illustrations 

Vol. II. Shop Notes for 1906 

228 pages; 555 illustrations 

Vol. III. Shop Notes for 1907 

223 pages; 580 illustrations 

Vol. IV. Shop Notes for 1908 

212 pages; 536 illustrations 

Vol. V. Shop Notes for 1 909 

224 pages; 461 illustrations 

Far Sale By Alt Newsdealers, nr Sent - ** ■ 

Express Prepaid, By the Publishers: r opuiar mechanics Company, Chicago 





Plraxr Mention Popular 



Behind the Scenes With 
the Mediums 

By David P. Abbott 

328 Passes, Cloth, Gilt Top. Price $1.50 Postpaid 



A book wkkh will hold the readers attention 
strongly wilk its marvelous expoEij or the score is of 
medium! idle work, One trick follows nnotber In rapid 
succession until the reader Js mady to ask, "Will 
wonders never cease T y Yet the explanation closely 
follows the mystery so that all is made simple after 
all. A delightfully entertaining book which should be 
In the bands of all lovers of the mysterious. Among 
the contents arc: Medium Is Me Headings of Sealed 

Writings, Spirit Slate- Writ lug and Billet Tests; Mod’ 
era Sorcery: Some Unusual Medlumlslte Phenomena: 
Materialization, Relation of Medlumsblp to Palmistry, 
Astrology nod Fortune-Telling; Performances of the 
Annie Evn Pay Type; Vest -Turning; Handcuff Trick, 
etc- The author, Mr* Abbott, being a practical per- 
former himself, although not a medium, has included 
only up-to-date secrets that are thoroughly profes- 
sional and practical and suck as are being used to-day 
In mystifying an Innocent public. 

Sent postpaid on receipt of price by 

Popular Mechanics Book Dept. 

CHICAGO 



Special Offer 

5 Vols. fop $7 50 Net 

(Expriissage Not Included) 




This elegant set of " Workshop Receipts * * will 
be found invaluable for daily reference. The five 
volumes make a very complete technical reference 
library. Price separate, $2 each. 

Will ship promptly on receipt of order* 

SPON & CHAMBERLAIN 

123 P. M. LIBERTY ST., NEW YORK 



BICYCLE MOTOR CASTINGS 

To Introduce odr goods we offer for n Limited time on]^, 
Bicycle. Light Stationary R. It. Car ami Expcrimenta \ 
('actings to moke it 20 lb. £1. 1*. Motor of the latest 
design. 



SPECIAL PRICE, $8.00 PER SET 



Price of complete outfit, including the motor castings find 
all other parts. Hushed to convert the bicycle into a mo- 
torcycle* (iSSS.OO. The motor cast Inga, carburetor, ehcr, 
butteries, epark plug and coll only for the bargain price 

Of fcl&.OO. 



WE GUARANTEE 



the eastings are fine finest materlfi 1 
we can buy. They arc exception- 
ally smooth and about oun-ljjstf the work to ipncb J ue I ha L 
other castings are because they are east from the highest; 
priced up-to-date scientific putlerufl. 

Send stamp for Circular*! describing wonderful bargains. 



BICYCLE MOTOR CO. Hanuneadsperl.N. Y, 




ELECTRIC BELLS, and ALL ABOUT THEM 

By B, R. BOTTOM: 

12 mo., 196 pages, P9 illustrations. Price 50c [Hist paid 
POPULAR MECHANICS BOOK DEPT., 225 Waging Lou St„ Chicago 



PUZZLES 

FAMOUS TRIPLE 
HORSE-SHOES, IOc! 

Link the Lint Hit.— ^K it 
*15*1 CrflH^ynt IBp, — 1 Van i 'Li- 
i«g hull I Oc.— Electric h it- 
itm I'Hc. — L In hlnl u p T I.k 

Bos ine. - ■ KfllUr'a Unijii' Filter CaniB IGc, WixB.rdfl Cas'd* 1l>C- c hol'd* any 
far 2: mi , 1 tor One or Ih for 45.40, No two alike. Postpaid any pi ft.ee. 



Weilffn PsizmIo Co * , 



St* Rrnvfm Sttnn* 




Will You Accep t This 
Business Book if We 



Send it Free? 



Send no money f 



— .[■aTrhas.iB^ 

— CffditH 
“CoLL«iion* 

— Accounting 
— Cost- k ccping 
— QrsaJMiiliCKl 



— Rmllinff 

— Wholesaling 



Sign and mail the coupon below. 

Take no risk I 
One hundred and twelve of the world’s master business 
men have written ten books — pagea — 1,407 vital Lupines* 
secrets, ideas, methods. In them is the best of all that they 
know about 

— S-ali'-Sta-in.ahjp 
- Advertising 
— CotMSpasidence 

— Selttjijr Plans 
— iiuJloJiby Cutt"!n;rS 

— Orlke Systems 
—Short - cuts a s l| 

Method* |«r evriy 
tine and department 
A V, OSS-wiied booklet EiAS been pnbJ Ished. d«a{htn^ ffxp]a:ivio,e, picturing 
the work. Pages 2 And 3 tell about managing tnj*4 noises great and small; pages 

4 and 5 deal wiih tmliia, eoUeoi lon-S and v- Lth rock-lionwrii jMrcfcuing r page* 

5 and 7 wish handling aarl train lag meet ; pines 7 10 13 with salesmanship, with 
advertising, v - ilh the mailed Lng of ginwts ih rough salesmen, dealers and by 
mall; page* 13 to 15 with ihe great problem ol securing th^ highest market 
price i<,r pnn Sendees — no mailer wliat your line ; and the last page tells how 
you may get a complete s>et— bound in handsome hat! muroeoa, coaunli in 
colon— for less than your dally smoke or lliav*, almost as little as your dally 
newspaper. Wtliyou raid tks boot if we send tt/reet 

Send bp money. Simply sign tkt coupon* 

The SyiUm Co., 1 51-1 S3 Wabash Avr., Chicago ■ 

II there are, in your books, any new ways tq fneteaso my business or 
my salary, I should like to knew them. So send on your li-tuje Ire* 
dcicnpitye booklet. I'll read it, fil-f 

ffute — 



-MtnuUtatlng 



— Posltlon-Gett I ng 
— Posi Uon- 1 1 0 Lding 
— Mati-l tanrtllrig 
—Man,- Training 
--tlaslaess Ceneralshtp 
— ConipetSlien Fighting 
and hundreds and hun- 
dreds of oilier vital busi- 
ness subject*. 



Address 



Business 
Position , 






STAR DRILL HOLDER-SPECIAL DRILLS TO FIT 

FOR QUICK, EFFECTIVE WORK IN BRICK, STONE, MARBLE, TILE, SLATE, ETC* 



Yotr 
can get a 
good grip 




YOU 

can save drill 
breakage 



YOU 

can strike a 
heavy blow 




YOU 

Can drill 
more holes 



HOLDER- 3-4*6 la. OCTAGON TOOL STEEL, INCREASES DRILL EFFICIENCY FIFTY PER CENT, 
DRILLS) 1-L 9-32, 5 16. 3-S, 13 -32, 7- 16. 1-2, 5-8 and 3-4 inch diameter*. ALL FIT TAPERED BORE OF HOLDER. 

— WRITE FOR: OUR COMPLETE CATALOG- 



STAR EXPANSION BOLT CO.* bayonne, N. J, 





A MONTHLY 
MAGAZINE 



Devoted exclusively to tho gas and gasoline engine subject. It will tell you how to beep 
yourchglne running nnrl nnv>‘ you money Lu eipcTiaiVu rpiuilffl, lls coliteiilH nm (if ,l ft* ■ ti i L- 
technical ehameter Hint cannot fall to Interest people openiUng or contemplating tine pur- 
chase at a cointnuticm eng lue* 



The Practical Gas and Oil Engine Hand Book 

FaeseuMuff tlio primary principles of drift and Oil Engines In simple language™ but Supply- 
ing enough. p rnr U i-el t knoivdi-ilRii Cm num'iH^ill.r I'^'hilr ll gua (.ugjjiu, 

Regular aohnorlntlnn price of <3 »» Power (tl,BUa year, 

TIiq Procli cal Lias uud Oil Engine Hand Book sells for fl.00 n copy. 



A special limited offer I* now open of CIA 5 POWER, one year, and 
one ropy of The Practical Gas and Oil Engine Hand Book for $ 1 .DO. 

Mail Orders at once to 

Cas Power Publishing Co., 320 Court SI., SI. Joseph, Michigan 



25c. BOOKS 25c. 



ELECTRICITY. Tbe study of, md Its law* for be- 
ginners, comprising the laws of electric current gea- 
era t Ion and flow, ObtiTs Uw, gajvualam. mogueitfiiD, 
Induction, principles of dynamos and motors, wiring, 
with explanations cf nltnpie mathematic* as applied 
to electrical calculations. By N. EL Schneider. With 
05 original illustrations and 0 tables, 20 cents, post' 
paid , 

DRY BATTERIES. A practical handbook on the 
designing, filling nnd finishing of dry batteries, with 
tables, far automobiles, gas engine, medical and coll 
work, electric bells, alarms, telephones, experiments, 
and all purposes requiring a first-rate battery. Fully 
Illustrated with 30 original drawings, 2a cents, post- 
paid. _ 

ELECTRICAL CIRCUITS AND DIAGRAMS, Being 
a to Ionian of original up-to-date ami practical dia- 
grams for installing nnmmc inters. alarms, bells, elec- 
tric gas lighting, telephones, electric power light and 
wiring circuits. Induction colls, jesh engine igniters, 
dynamos and motors, armature windings. By N, H* 
Schneider. 25 cent a. pmtnjifd. 

ELECTRIC BELLS AND ALARMS. How to Install 
them. By N* H, Schneider. Including batteries. wire 
and Wiring, circuit#, pushes, hells, burglar alarms, 
high and low water alarms, tiro alarm*. theSTnoafa ts, 
annuaefntars. and the locating and remedying of faults. 
Wllh 56 arlglnsl diagrams. 25 centa, postpaid, 

MODERN PRIMARY BATTERIES. Their rnait ruc- 
tion, use and maintenance, Including batteries for tele- 
phones, telegraphs, motors, electric lights. Induction 
«H*. and for all experimental work. By N, H, 
Schneider. 04 pages. 55 II In stmt Ions. The best and 
latest American book on the subject, 25 cents, post- 
paid. 

EXPERIMENTING W 1TB, INDUCTION COILS. H, 
S. Norrle. author of "Tndncttnn Colls arul Coll Mak- 
ing.* 1 A mrnt instructive little book, full of practical 
and Interesting experiments, fatty explained fn plain 
language with mini croon hints and murgeatinna for even- 
Inf entertainment*. Arranged under the following 
headings? Introduction: The Handlfne of RnbmkorfT 

Coll: Experiment* Wflb Sparks; Effect* Id the 

Vacuum; Induction and Wireless Telegraphy, With 



36 original illustrations. [(a the press,] £5 cents. 

postpaM. __ 

ELECTRIC GAS LIGHTING- How to Install electric 
gas Igniting apparatus, including the Jump spark and 
multiple systems for all purposes, Alsu the care anil 
Rejection of suitable butteries, wiring and repairs. By 
11. S. Norrle. 101 pages, GT 11 lustra Hunt, paper* 25 
Ctrtils. postpaid- 

THE LOCOMOTIVE, simply explained. A first In- 
troduction to the study of the locomotkg engine, their 
designs, construction and erection, with a short cate- 
chism, and Illustrations. 25 cent*, postpaid. 

WOODWORK JOINTS- Blow to make uud where ta 
119e them; including mortise and tenon joints, lap 
Joints, dovetail Julius, glue Joints and pearling Joints, 
With it chapter on circular woodwork, revised am! 
enlarged edition. 101 pages, ITS Illustrations, 25 cents, 
postpaid, 

SMALL ELECTRICAL MEASURING INSTRU- 

MENTS, describing the making and using of the dif- 
ferent Instruments, fully Illustrated, 25 cents, post- 
paid* 

METAL WORKING TOOLS AND THEIR USES. A 

Handbook for Young Engineers nnd Apprentices. 
Shows how to use simple trada required In meial work' 
Inc and model making* Illustrated. 25 cents, post- 
paid. 

THE SLIDE VALVE* Pimply espial red for working 
engineers. Folly Illustrated* 25 cents. postpaid* 

DIAGRAM OF COR LI S3 ENGINE. A tnree engrav- 
ing giving a Ion srliud Inal section of the Corliss engine 
cylinder, showing relative positions of the pl*tan. 
steam valve*, exhaust viiItcb. nnd wrist pi* tv* when 
cut-off takes place at V t stroke for eaeh 15 degrees of 
the circle. With full particulars. Reach-rod* and 
rock shafts. The circle explained. Wrist nlntos and 
eccentrics. Explanation of flmirrt, etc. printed on 
heaw nnner. «1^e ii (n. * 19 in, 25 cents, postpaid. 

INDUCTION COILS, A practical handbook on the 
construction and use of fdinck and spark coils. With 39 
Llhistrnf ln pw r 2 5 cents, postpaid. 

JOINT WTPINO, Practical hints for beginner* In 
plumbing. Fully 111 tin tented. 25 cents* postpaid* 

POPULAR MECHANICS 

225 Washington St., CHICAGO 




This Splendid Historical Work 

Sent to Your Home Free, if You Join Our History Club 

Juft t pc ad your name and address on the coupon below, that is all you need to do to become a 
member. It does not cost one penny and as soon as your aarne and address is received a set ol 
the World laments Library of Universal History will be sent to yod prepaid- 

HERE 1 ® ffttsAtcot Opportunity ever offered 
, T* ' ^ —nil opportunity t-r our r?sdi'« to secure ut loss 



t]i*a luilf price these Gfto^n bfauliful volume* all printed fmai 
iare* maw type, buiImI L iu bed with rivet Htt dunUe pagu iimpt and 
P 1 * 0 *, J 00 fuJI ptgo jllaOratfoni, many of wkaiJi are ■« cotor*. md 
oF&r a,<MKJ p 0 * 1:1 of reading lusctof. 

Tl'lfl Ift m ei do jin-hlM^ by lhr> f*l|nrci of Ihu. pnHith- 

•n ( Th( Uflirm Boot Co.j of Chi turn, and knowing this umf .ifleewt 
wcorJe hui. b*:tci seISin| Aii^iO.Ou a 6*1, w# gladly Afrwd * Jtk tha 
rtciziver^f HiiiCompaaj to torm h Club am^njj our rmidiTii nut hka 

atthi- rock-hnttorii bankrupt i>rl«o of only $2S . w 

aoJ i'nteikd (ocnii to pur rectors g-£ Du cl-uIv down end *J.lo T, L -r 
bituLh tor 14 in^nUu. 

TliiB announcement liu nppe-arad several tlmci ]r this mogul ne 

will] llit r#4-4ti that the tj rig in. a I kIi were disputod of nnd JtOO 
itioro Mite n'Sni tovurud by u*-, 

itl of Uifk J50 toln kaie beun snapped up, 1-iut w* hard told the 
frwlvera that we tnuni Jj-ive enough to fill th* l?i k iwiditlunaE 
d^iiwmi. However,, wo aio puaitively fttfiMid. to nnnonom lhjiMh=e 
will b* llm ™ry Irmi opportunity to secure tbiise hunk* at lucik t 
liH.-garn. price. Wd mu mrjry to jjialDo ijtij euruninccuiBiiV but wa 
Caimot get tbe book*. 

W « oa rii^stly re-riLic.it you to give this hHidinme library* ihoreush 
ti 1 1 Eiati. i u in yuur own Iioitjo, 1ft' a scad you the belles thom. 
■elver— not mifiJisudioB' *eiw]ile pn*cs. Ylhi e> e with y.nir o^-n eyes 
]ur( wlml tho <««7ki i*re, you osBimao them In Urn E-riv^cy of yuur 
own Iu.clic- We i in j thp transportation charges-. Them Is nothing 
1 -.-P you to pay. If you don't went tha wort after ruininitlnii jmt 
ltt us kflyw and iva will toll JoU ItoW to atop the books toict at ^nr 
«i|s;n». 

The Jwlc Ei-PrewtiJf-nt Ctevpland titd] * r f am H ei* 
Inifl hmiory will find &□ iLij|hi>rErQnt |hIilg^ juitutig shfl paMicatioiaa 
IflicnrLod to givu mder farnitierity with historical littntuti." 

Dr. Fniuk W. * ; urmiul llb + Pwldeiit *it Artuanr 
IlustUute nf TetltUillOffy, »yi: 1 1 It is a wotk of rera 
gr-niui. Its llkeoght is cliiiur end vj^uruus, its RugUjilk pure 
lluI Dlegajit, “ H 



15 /Massive Volumes 

Eiieia Toiuuie 7 Indies 
toide and io Laches 
bipti; weight, 
boxed, nearly 

75 lbs. 



THIS P OHilh '“ !v die Inst opportunity ibat wSll be 

flveo by this alulae to net tbit splendid 
historical work dr such sUrM] nelly low terms. It's the 
higecst kaiuLun wt ever siw and we cun-esily tequeit our 
readers to accept it haw. 

We want you to sit down la your own home and 
road these books. Keep them for a week. Begin 
at Hit dawn of civilisation and thread tht paths down to 
1 b e hour i n w Ji ic h you I U'e. An d see i n pa*si uc th c me n an d 
events as you would have seen them if you in person had 
lived tbroueh all the ages (.hat have passed. This splendid 
work should be in every home. The errors of the past leach 
a Vila! lesson. They arc tbe daneer signals alone the path- 
way Of proeresg,, History foretells destiny, Tbe same farces 
which caused the downfall of the '"elory that was Greece 
and the erandtur that was Rome 1 ' lie at work 
In America today. You should know 
them— your children should know 
them. Send the coupon and take 
advantage of this greatest oiler 
ever tnadc^this bi^irest op* 
porl unity 1o put & great 
historical work Into 
your home. 

Mil THE 



COUPON 



P/pniip Ifm (lirtrt finnulftr If fifh rl rttf* 



